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Brief Technique ReportsTranscranial Doppler-guided selective antegrade cerebral perfusion
during aortic debranching operation
Ali Khoynezhad, MD, FACC, FACP,a and Rolando Celis, MDbWe report the utility of transcranial Doppler (TCD) during
hybrid repair of an aneurysmal enlargement of a proximal
descending thoracic aortic dissection. TCD provided critical
information for the need of selective antegrade cerebral per-
fusion (SACP) and adequacy of cerebral blood flow during
the procedure.
CLINICAL SUMMARY
A 64-year-old man with acute type A aortic dissection had
emergency aortic valve repair, annuloplasty of sinutubular
junction, and hemiarch replacement. He recovered well
from the original operation. However, on postoperative
day 4, a computed tomography scan obtained due to back
pain revealed expansion of the false lumen of the aortic
arch distal to the previous hemiarch graft. The patient did
not wish a second operation with hypothermic circulatory
arrest to replace the total arch, but agreed to undergo
extra-anatomic bypass of the brachiocephalic vessels (aortic
debranching) followed by endografting of the distal aortic
arch and the proximal descending thoracic aorta.
In the operating room, access to the chest was gained
through his previous median sternotomy. The main body
(14 mm) of a trifurcated Vascutek graft (Renfrewshire, Scot-
land, UK) was anastomosed to the ascending aortic graft
using a side-biting clamp. The 8-mm branch of the trifur-
cated graft was anastomosed end-to-end to the left carotid
artery. During this anastomosis, the mean velocities in the
left middle cerebral artery (MCA) did not drop, revealing
an adequate antegrade perfusion through collaterals. Subse-
quently, the innominate artery was briefly clamped in prep-
aration for extra-anatomic bypass; however, immediately
after this maneuver, the right MCA velocities dropped.
SACP was deemed necessary to provide adequate cerebral
perfusion, and the Hemashield (Boston Scientific Co., Na-
tick, Mass) graft sutured to the right axillary artery during
the previous operation and a right femoral venous line
were used to establish normothermic SACP during extra-an-
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artery. The heart perfused the rest of the body. SACP flow
was initiated at 10 mL kg1 min1 (0.7 L/min); however,
the TCD revealed a fall in the peak velocity over the right
MCA from 36 cm/s to 25 cm/s. Therefore, the SACP was in-
cremented to 1.3 L/min, achieving a peak velocity of 36 cm/
s. SACP was terminated after antegrade flow to innominate
artery was reestablished (duration of SACP: 15 minutes). As
access to the left subclavian artery was deemed problematic
from the anterior mediastinal approach, the third graft
branch (8 mm) was ligated.
For endovascular access, a 10-mmDacron graft was anas-
tomosed to the ascending aorta using a partial occluding
FIGURE 1. 3D reconstruction of an axial CT scan revealing the extra-
anatomic bypass to the innominate and left carotid artery, and patent left
subclavian artery beyond the stent graft.rdiovascular Surgery c Volume 138, Number 4 1029
Brief Technique Reportsclamp. A 34 3 10–mm polytetrafluoroethylene stent graft
was selected to achieve 11% oversizing compared with
the previous 30-mm Dacron graft in the ascending aorta.
This was placed just distal to the junction of the radiograph-
ically marked Vascutek graft (Terumo Co., Inchinnan,
Scotland) in antegrade fashion. Completion angiogram re-
vealed exclusion of the entire aortic arch and proximal
descending thoracic aorta, without evidence of endoleak
(Figures 1 and 2).
The difference between left and right radial mean arterial
pressureswas 5mmHg, thus the intended left subclavian–ca-
rotid transposition was not performed. The patient did well
after surgery and was discharged on postoperative day 2.
DISCUSSION
Multiple neuroprotective strategies are used during aor-
tic arch replacement; however, the rate of permanent and
transient neurologic dysfunction is 10% in centers of
excellence.1 Although SACP is clearly a superior neuro-
FIGURE 2. Intraoperative findings after antegrade deployment of the stent
graft through the 10 mm Dacron graft anastomosed to the ascending aorta.1030 The Journal of Thoracic and Cardiovascular Suprotective technique,2 the optimal flow rate of SACP
remains uncertain. Most surgeons use a flow of 10 mL;
kg1 min1, as this roughly equals normal cerebral blood
flow during normothermia. This flow rate may be inade-
quate for patients who have bidirectional perfusion of
axillary artery (using the graft) and too high for patients
under anesthesia and at profound hypothermia.
To our best knowledge, this is the first report to utilize
TCD not only to determine whether SACP is required for
a patient with incomplete circle of Willis undergoing aortic
debranching procedure but also to adjust the rate of cerebral
blood flow. After clamping of the innominate artery and ini-
tiation of SACP at a standard flow rate of 10 mL/kg, the right
flow velocities were still lower than ‘‘baseline’’ velocities on
TCD, prompting us to adjust the pump flow to 1.3 L/min to
match the velocity observed before clamping. The cerebral
blood flow rate will vary among individuals and depends
on body temperature, intracerebral vascular resistance, and
extracerebral vascular stenosis. The described method al-
lows adjusting the flow rate to physiologic/anatomic needs
of each individual.3,4
TCD monitoring plays an important role in preventing
and identifying causes of permanent or transient neurologic
damage during complex aortic arch or aortic arch debranch-
ing operations. Given its noninvasiveness, ease of use, and
the critical information provided in major aortic operations,
TCD should be part of the neuroprotective armamentarium
of cardiothoracic surgeons.
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